Sepsis is one of the major cause of morbidity and mortality from infants to adults. It is most important to determine the infected bacterial species found in bloodstream and its antibiotic susceptibility pattern for appropriate treatment. Overall fifteen hundred patients' data were incorporated into our study, collected from Sanjiban Hospital, Howrah, West Bengal, India. Out of 1500 samples, 190 neonates and 250 adults were positive for bacterial sepsis. The strains expressing extended-spectrum β-lactamases are major threat as therapeutic options are limited. Among the isolates, Gram-positive bacteria were predominated (53.36 %) over Gram-negative bacteria (46.64 %) and Staphylococcus aureus was the most frequent isolate (37.6 %) followed by Pseudomonas aeruginosa (16 %), Escherichia coli (13.60 %), Klebsiella sp. (12.8 %), coagulasenegative Staphylococci (12.4 %), Acinetobacter sp. (4 %) and Enterococci sp. (2.8 %). Levofloxacin was revealed to be more active against all the Gram-negative isolates along with carbapenems, aminoglycosides (except Klebsiella sp.) and polymyxin-resistant strains. Levofloxacin gave superior coverage against both Gram-positive and Gram-negativebacteria whereas most of the penicillins and cephalosporins were found to be ineffective against both Gram-positive and Gram-negative isolates.
Blood stream infection (BSI) is a significant reason of increased morbidity and mortality, one of the most frequently observed cases in the tertiary hospitals [1] . It causes millions of deaths globally each year [2] . In case of neonatal sepsis it contributes nearly 13-15 % of all deaths and in developing countries where it contributes between 30-50 % [3] . The causative microorganisms of BSI have been found to be associated with increased drug resistance propensity to the conventionally used antibiotics and emergent global threats to control those multi-drug resistant pathogens [4] . Several antibiotics have been successfully used for the treatment of sepsis, but recently most of the Gram-negative bacilli responsible for BSI became a serious therapeutic challenge due to development of multi-drug resistance [5] . In most cases of the neonatal sepsis, extended-spectrum β-lactamase (ESBL) producing Gram-negative bacilli and methicillin-resistant Staphylococcus aureus (MRSA) further complicated the treatment resulting in higher mortality and morbidity rate [6] [7] [8] . In addition, Klebsiella pneumoniae carbapenemases, an ESBL capable of hydrolysing a broad spectrum β-lactam antibiotics including third-generation cephalosporins. These are plasmid-mediated enzymes, which can be transferred to other Gram-negative species, such as Escherichia coli and Pseudomonas sp. [9, 10] . Such plasmidmediated enzymes further complicate antimicrobial therapy [11] . Such isolates often exhibit resistance to other classes of drugs such as aminoglycosides (gentamicin, amikacin), cotrimoxazole, tetracycline and fluoroquinolones, which create a dreadful challenge with restricted therapeutic options especially in India [12] . Some studies revealed that few bacteria (E. coli and K. pneumoniae) become highly resistant as they produce metallo-β-lactamases, which make the bacteria resistant to a broad range of β-lactams including the carbapenems [13] . Presence of efflux pumps also explains high-level intrinsic resistance against a broad variety of substrates. The overproduction of the efflux pump is usually accompanied by an increase in resistance to two or more structurally unrelated antibiotics and significantly contribute to the emergence and spread of multi-drug resistance pathogens [14] . The expression of these efflux pumps are important for pathogens, which can be coupled to other mechanisms of resistance [15, 16] .
Therefore, these hospital-based descriptive studies are essential for determining the pathogens prevalent in the respective hospital community and their resistance pattern to various antibiotics need to be documented. This will in turn help in formulating guidelines for management of BSI in local hospitals and the choice of antibiotic therapy in the community as well.
This study was done using the data of blood culture and antibiograms carried out at Sanjiban Hospital in Howrah district, West Bengal, India. All data were retrospectively collected and de-identified to ensure patient confidentiality. All the media, reagents and antibiotic-discs were procured from HiMedia, Mumbai, India.
A total number of 1500 blood culture samples were included in this study. This study assessed resistance in a total number of 30 antimicrobials. Two sets of blood specimens were collected from independent venepuncture sites of about 08-10 ml of blood for adult and for a child depending upon age but less than 1 % of total blood volume. The samples were sent to the laboratory as soon as possible after blood was aseptically introduced into aerobic media, brain heart infusion broth with sodium polyanethol sulfonate [17] . The inoculated media were incubated for 7 d at 37° and blood cultures were considered negative if there was no growth after subcultures being made each day. For positive cultures, the identification of the isolates was performed through biochemical analysis and antimicrobial sensitivity test of the bacterial isolates were determined following Kirby-Bauer disc diffusion method as per CLSI guidelines [14] [15] [16] [17] [18] .
ESBL detection was carried out using routine susceptibility test following the method recommended by the NCCLS. Two discs, ceftazidime (30 μg) and cefotaxime (30 μg), were used. An inhibition zone of ≤22 mm for ceftazidime and ≤27 mm for cefotaxime indicated that the strain probably produced ESBL.
Confirmation test was also conducted following NCCLS recommendations, on Mueller-Hinton agar.
Four discs, containing cefotaxime (30 μg), cefotaxime/ clavulanic acid (30/10 μg), ceftazidime (30 μg) and ceftazidime/clavulanic acid (30/10 μg), were used. An inhibition zone of ≥5 mm increase in diameter for either antimicrobial tested in combination with clavulanic acid versus its zone when tested alone confirmed ESBL production [19] .
Blood culture samples were taken from patients who were admitted with clinical features suggestive of sepsis in our different wards including intensive care unit and neonatal care unit. Fig. 1 : Percent of different isolated organisms from blood culture ■ Total; □ neonates β-lactams were found ineffective against Pseudomonas sp. In case of E. coli, all the isolates were sensitive to levofloxacin, most were sensitive to amikacin and less than 40 % isolates were found sensitive to β-lactam antibiotics. Almost similar results were found with the Pseudomonas isolates. The sensitivity profile of Klebsiella isolates were quite unlike comparing with Pseudomonas and E. coli isolates. Most of the Klebsiella isolates were found sensitive to imipenem, meropenem and polymixins. Nearly 60 % of the isolates were found sensitive to levofloxacin and 25 % strains were sensitive to amikacin. Most β-lactams were found ineffective against Klebsiella isolates. Like S. aureus, coagulase-negative Staphylococci were found susceptible to levofloxacin along with meropenem, imipenem, vancomycin, linezolid, clindamycin amoxicillin-clavulinic acid. The antibiotic sensitivity pattern of Acinetobacter isolates indicated sensitivity to tigecycline, doxycycline, polymyxin B, colistin (100 %), and a few of them were also sensitive 
TABLE 2: PERCENT ANTIMICROBIAL RESISTANCE OF ESBL PRODUCERS FROM DIFFERENT ISOLATED BACTERIAL PATHOGENS
to meropenem, imipenem, and levofloxacin. In case of Enterococci, it was found that all the isolates were sensitive in vitro to imipenem, vancomycin, linezolid, levofloxacin, gentamycin. Very few number of isolates were found sensitive to erythromycin (40 %), azithromycin (20 %).
The antimicrobial resistance patterns of ESBLproducing isolates were presented in Table 2 . Among the total bacterial isolates (250), ESBL producing strains (123) Few of them showed resistant to both cephalosporins and carbapenems, which could be the cause of crossresistance or by the production of other β-lactamases.
The Surviving Sepsis Guidelines state that initial empiric antibiotic therapy is one or more drugs, which are active against all likely pathogens (bacterial and/ or fungal or viral) and that penetrate in adequate concentrations into tissues presumed to be the source of sepsis (grade 1B). To ensure both the above, locally prevalent pathogens and their antibiograms should be made available to practice evidence-based medicine.
The present study revealed a change in the sensitivity pattern of the common pathogens to commonly used antibiotics in these hospitals. In the last decade, ESBLs were of great medical importance as these hydrolyse -lactam antibiotics. In recent years, the spread and incidence of ESBLs have increased due to the overuse of expanded-spectrum cephalosporins in the hospital setting. It is a major therapeutic challenge to treat infections by strains of Gram-negative bacteria that express ESBLs.
Third generation quinolone such as levofloxacin was the cheapest amongst the most potent antimicrobial agents effective against both Gram-negative and positive organisms in this unit and the least sensitive antibiotics were ampicillin and the first generation cephalosporins. The third generation cephalosporins are commonly used as second line antibiotics in many centers (and even as first line therapy in some centers) have been observed to become increasingly ineffective as shown in the present study, which is comparable to published reports [12, 20] . However, Klebsiella sp. showed different results, 25 % sensitivity to amikacin and 32.14 % sensitivity to gentamicin that supported some earlier reports. Increasing resistance pattern of aminoglycosides to Klebsiella sp. has also been reported by other observers [21] .
Therefore, the quinolones, especially levofloxacin was found to be the most potent empirical antibiotic for sepsis patients. The major limiting factors of the third generation cephalosporins were high-price and toxicity. Amongst aminoglycosides, even in the face of gentamicin resistance, amikacin might be recommended because of its good susceptibility patterns. The carbapenems especially meropenem was found to be collectively effective in almost all types of Gram-positive and negative bacterial isolates in this investigation. However, the high cost of therapy with meropenem advocate the use of levofloxacin as an initial empirical therapy in and around this region. Furthermore, steps needed to be taken to prevent or control the emergence of resistance strains by using antibiotics rationally. Laws therefore should be enforced to discourage the indiscriminate use of antibiotics seen commonly in India as well as discourage inadequate doses through proper training of personnel in order to prevent emergence of resistant strains. In the present study resistance to three or more antibiotics was common in both ESBL producers and non-ESBL producers. About 80 % strains were resistant to penicillins and cephalosporins. Septicaemia is a leading cause of mortality when caused by ESBLpositive strains. The enormous use of cephalosporins might become one of the major factor for increasing rate of ESBL producing microorganisms [22] .
In conclusion, there is an overall shift in the antibiotic susceptibility to the commonly isolated bacterial pathogens. Antibiotic resistance becoming a major public health concern and hazard all over the world, so it is imperative to take more caution and evidencebased judgment, while starting antibiotics therapy. From this study, it could be concluded that levofloxacin is the drug that should be advocated when starting antibiotic empirically for BSI followed by amikacin as these were found to give good coverage against both Gram-positive and Gram-negative organisms. Increased awareness of the ESBL problem among hospital settings is crucial to control them as soon as possible.
to Mr. Amit Chakraborty and Miss Anannya Ghosh for their help throughout the work.
